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Abstract: Currently, anti-TNFα antibodies are used to treat Crohn’s disease. We report on a 

45-year-old Japanese female with Crohn’s disease developing SAPHO (synovitis, acne, pus-

tulosis, hyperostosis, and osteitis) syndrome following exposure to the anti-TNFα antibody 

adalimumab. Initially, adalimumab induced remission, but the patient showed SAPHO syndrome 

11 weeks following the start of adalimumab therapy for the first time. Cutaneous and articular 

involvement were exacerbating the condition, so adalimumab was discontinued and the patient 

was put on low-dose methotrexate to control her symptoms. To our knowledge, this is the first 

report of SAPHO syndrome occurring during anti-TNF therapy, which is thought to be a para-

doxical response to adalimumab.
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Introduction
SAPHO (synovitis, acne, pustulosis, hyperostosis, and osteitis) syndrome is a rare 

inflammatory multiorgan syndrome involving the skin, bones, and joints. The annual 

prevalence of SAPHO syndrome is reported to be around one to 40 per 100,000.1,2 

The etiology of SAPHO syndrome is not fully understood, but nonsteroidal anti-

inflammatory drugs (NSAIDs), antibiotics, bisphosphonates, colchicines, corticoste-

roids, disease-modifying antirheumatic drugs, TNFα inhibitors, and even IL1-receptor 

antagonists have been used to treat SAPHO syndrome.3,4

	 Currently, anti-TNFα biologics, including infliximab and adalimumab, are 

widely used to treat inflammatory bowel diseases (IBDs), which include Crohn’s disease 

(CD), and paradoxical events like psoriasis are not uncommon observations during 

anti-TNF therapy.5–7 The paradox is that anti-TNF biologics have shown efficacy in 

patients with psoriasis.8 Here, we report the first case of SAPHO syndrome occurring 

just after remission induction by the anti-TNFα antibody adalimumab. Paradoxical 

reaction to the biologic rather than a coincidental event was assumed.

Case report
A 45-year-old Japanese female was hospitalized due to severe abdominal discomfort, 

bloody diarrhea, arthritis in the limbs, nodular erythema, and high fever. She had no 

particular history or family history of inflammatory episodes. Despite upper endoscopy 

and small-bowel follow-through showing no obvious abnormalities, ileocolonoscopy 

revealed deep discrete longitudinal ulcers accompanied by cobblestone appearance in 
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the colon, together with severe anal fissures. Noncaseating 

granuloma was detected in the biopsies from the colonic 

mucosa. The patient was diagnosed with CD, with colonic 

involvement and extraintestinal joint manifestation. Because 

she had a complicating anal lesion and had left her disabled 

child behind, we decided to treat her with an anti-TNFα anti-

body, hoping to shorten her hospital stay. She received subcu-

taneous adalimumab: 160 mg at week 0, 80 mg at week 2, and 

thereafter 40 mg every 2 weeks. Her symptoms improved, and 

the patient was discharged. Sulfasalazine was stopped after 

the discharge, due to signs of pancreatitis associated with 

sulfasalazine. After the fifth adalimumab shot, she visited 

our outpatient clinic with complaints of a tender shoulder 

and left clavicle and acne spreading over her trunk, limbs, 

and face (Figure 1A). Two weeks later, both submandibular 

saliva glands were swollen and tender. She had low-grade 

fever and could not raise her arms, due to unbearable pain in 

the bilateral acromioclavicular joints. Her anterior chest pain 

was painful in the sternoclavicular, and sternocostal joints. 

Laboratory tests showed elevated CRP of 0.73 mg/dL, 

serum amylase of 248 IU/L, and erythrocyte-sedimentation 

rate of 40 mm/hour without elevated white blood-cell count. 

Serum antinuclear antibody, anticyclic citrullinated peptide 

antibody, rheumatoid factor, and anti-Sjögren’s syndrome 

A and B antibodies were negative and IgG
4
 was within the 

normal range. Similarly, human leukocyte antigen B27 blood 

culture, procalcitonin, 1,3-β-d-glucan, and IFNγ-release 

assays (QuantiFeron®-TB Gold; Quest Diagnostics, Madi-

son, NJ, US) were negative. Further, because NSAIDs showed 

inadequate efficacy, we added 20 mg/day prednisolone orally, 

but the syndrome reappeared when the dose of prednisolone 

was reduced to 15 mg/day. Additionally, the pain in her low 

back was diagnosed to be bilateral sacroiliitis. Oral minocy-

cline and corticosteroid ointment seemed to be effective on 

acne, but ineffective on other symptoms.

Because we had assumed that her cutaneous, bone, and 

joint manifestations were adverse effects of adalimumab, 

the anti-TNF was discontinued after the fifth shot, but her 

cutaneous and articular symptoms continued to exacerbate. 

Ileocolonoscopy was undertaken again, and showed mucosal 

healing in the colon and at the anal lesion. Fourteen weeks 

after the cessation of adalimumab, pustulosis appeared on 

her palms and soles. The patient was diagnosed to have 

developed cutaneous lesions like acne and palmoplantar 

pustulosis, together with articular features like anterior chest 

pain and sacroiliitis, which appeared after the administration 

of adalimumab and were consistent with SAPHO syndrome 

(Figure 1B and C). She was referred to a rheumatologist in 

a tertiary hospital and received radiological examination, 

which supported the diagnosis of SAPHO syndrome. Com-

puterized tomography showed bone erosions with edema 

in the bilateral sternoclavicular joints (Figure 2). Addition-

ally, bone-scintigraphy findings showed extensive uptake 

of radiopharmaceutical 99mTc at the sternoclavicular joints 

and sternum, which is called a “bull’s head” sign (Figure 3). 

Intensive uptake was also observed in the bilateral sacro-

iliac joints. She started receiving low-dose methotrexate 

(6 mg per week), which did not induce adequate efficacy; it 

Figure 1 (A) Acne in right lower limb, which spread to patient’s face, limbs, and trunk; (B, C) palmoplantar pustulosis.

Figure 2 Computed tomography scan of clavicles. Erosion in right clavicle (white 
arrow).
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was increased to 12 mg/week 3 months later to induce and 

maintain clinical remission.

Ethical considerations
Written informed consent was provided by the patient after 

explaining the purpose, the nature of the treatments, and 

the procedures involved. Further, she agreed to the use of 

the information, including all images to appear in this case 

report, stating that she fully understood this journal to be 

a publication that is freely accessible through the Internet. 

The patient’s anonymity should be protected in this report.

Discussion
Synovitis, acne, pustulosis, hyperostosis, and osteitis form 

the acronym “SAPHO”.9 Aseptic osteitis, mainly in the ante-

rior chest wall, accompanied by cutaneous manifestations 

like acne and psoriatic lesions are the known morbidities.3 

The diagnostic criteria described by Benhamou et al10 are 

frequently used by physicians in clinical practice settings. 

However, SAPHO syndrome has been thought to be a mul-

tifactorial phenomenon comprising genetic susceptibility, 

infection, and immune malfunction.11–13

More recently, SAPHO syndrome was categorized to be 

seronegative spondyloarthropathy and occasionally over-

lapped with diseases like psoriasis and IBD.3,14,15 Naves et al16 

reported three patients in an IBD cohort of 1,309 (0.2%) had 

SAPHO syndrome from their hospital database. In their study, 

they undertook a systematic literature review of SAPHO to 

see its association with IBD. Their literature review showed 

that ~60% of patients who had both SAPHO syndrome and 

IBD were females, and the average interval for the occur-

rence of the two diseases was 8.5 years (range: 3–20 years) 

from the time when IBD was first diagnosed. CD accounted 

for 69% of cases, in which 79% had colonic involvement.16 

Although the clinical features described by Naves et al16 

are in line with our observations, in this patient, SAPHO 

syndrome occurred just after the patient’s CD appeared to 

have responded to adalimumab, which has been used to treat 

SAPHO syndrome as well.

It is also appropriate to mention here that psoriasis, 

systemic lupus erythematosus, and sarcoidosis are viewed 

as anti-TNFα-induced morbidities or paradoxical phenom-

ena.7,14,17 Further, most cases of psoriasis in IBD patients 

under anti-TNF therapy are considered paradoxical reactions 

for the fact that anti-TNF biologics have shown efficacy in 

non-IBD patients with psoriasis.8 In line with this assertion, 

Guerra et al7 found 125 psoriasis cases from a total of 7,415 

patients treated with TNFα inhibitors for IBD. In fact, all of 

the TNFα inhibitors available on the market are reported to 

have the potential to cause psoriasis-like adverse cutaneous 

side effects.5,8 Therefore, topical treatment without discon-

tinuing the biologic is given priority over withdrawing the 

biologic in IBD cases, which become complicated by psoria-

sis, unless the cutaneous lesions are severe enough to impair 

patient’s quality of life seriously. According to a systematic 

literature review14 and a cohort study7 of psoriasis cases 

associated with anti-TNFα therapy in IBD patients, recur-

rence or aggravation of psoriasis were seen in 60%–72% of 

patients when switched from one anti-TNFα inhibitor caus-

ing psoriasis to another anti-TNFα. Therefore, there was no 

evidence in favor of switching to another anti-TNFα when 

SAPHO syndrome occurred in this case.

Our patient’s SAPHO manifestation was exacerbated even 

after withdrawal of adalimumab. The rheumatologist had to 

start methotrexate, which was added to NSAIDs, but the dose 

of methotrexate had to be increased, due to unremitting joint 

and bone manifestations. Further, in situations when a TNFα 

inhibitor has been continued after occurrence of psoriasis, it 

was because the underlying IBD was seen to be responding 

well. In line with this assertion, we reviewed 12 case reports, 

and found that all cases (18 of 18 patients) with IBD were 

in remission or responding favorably to anti-TNF biologics 

when the psoriasis was first observed.18–29

Apart from anti-TNF biologic-induced psoriatic skin 

lesions, in a small fraction of IBD patients, the underlying 

IBD is complicated by psoriasis.14,30 Denadai et al14 found the 

incidence of psoriasis among IBD patients to be up to 11%, 

Figure 3 Bone-scintigraphy findings showed intensive uptake of 99mTc at the 
sternoclavicular joints and sternum, called a “bull’s head” sign.
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although it is only 1.5% in the general population.14 The same 

genes (IL23R, IL12B, TYK2) are thought to predispose to 

both IBD and psoriasis.14 One may assume that IBD patients 

bear another gene or genes that predispose them to anti-TNF 

induced psoriasis, which is a common paradoxical reaction 

after biologics.31 However, we believe that an understand-

ing of the association of psoriasis with IBD, and anti-TNF 

biologic-induced psoriasis as a paradoxical reaction could at 

least in part explain the paradoxical SAPHO syndrome during 

anti-TNF treatment in the present CD case. Bilateral inflam-

mation of the submandibular glands seen with concomitant 

acne and articular involvement might also have been caused 

by adalimumab. Therefore, we worked with reputable rheu-

matologists to understand the SAPHO syndrome in our CD 

patient better, related to IBD or to the biologic.

To determine whether or not there had been case reports 

of SAPHO syndrome associated with an anti-TNFα inhibitor, 

we searched PubMed with Medical Subject Headings, with 

the terms “Crohn’s disease, anti-TNF-α, adalimumab, inflix-

imab, etanercept, certolizumab, and golimumab combined 

with SAPHO syndrome”, limited to articles in English. We 

found no report of paradoxical reaction caused by a TNFα 

inhibitor. We also undertook a search for “SAPHO syndrome 

and Crohn’s disease” and found 14 relevant articles, but none 

reporting a diagnosis of SAPHO syndrome following anti-

TNFα therapy. Therefore, this appears to be the first case of 

a paradoxical reaction to adalimumab. Similarly, the precise 

mechanism(s) for paradoxical reactions to anti-TNFα bio-

logics are currently not well understood. Nonetheless, our 

extensive review of the relevant published work suggests that 

an imbalance in cytokine interactions triggers a cascade of 

events leading to a paradoxical phenomenon as an adverse 

reaction to a drug, which triggered the events. More specifi-

cally, for paradoxical psoriasis, a shift toward a T
H
1 cytokine 

profile or an uncontrolled release of IFNα has been hypoth-

esized. Indeed, it has been reported that during anti-TNFα 

therapy, there is an excess IFNα release by plasmacytoid 

dendritic cells. IFNα promotes expression of CXCR3 on T 

cells, favoring T-cell homing in the skin.32

Conclusion
Here, we report the first case of SAPHO syndrome occurring 

during adalimumab therapy in a patient with colonic CD. We 

undertook multiple laboratory tests to exclude other or similar 

morbidities seen in CD patients. Accordingly, the SAPHO 

syndrome in our CD case was unlikely to be a coincidental 

event, but was associated with the anti-TNF biologic we 

used to treat the patient’s CD. Cessation of adalimumab 

administration was not followed by disappearance of the 

SAPHO features, and thus switching to another anti-TNF 

biologic was unlikely to benefit the patient’s CD.

Disclosure
The authors report no conflicts of interest in this work.
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